Hutchings and Lillford's (Journal of Texture Studies, 19, 103-115, 1988) proposed a "breakdown path" whereby particle size reduction occurs through mastication in conjunction with the secretion of saliva to form a swallowable bolus. The swallowing trajectory of whole peanuts, peanut meal and peanut paste were studied with the temporal dominance of sensations technique. The sensations for whole peanuts progressed from hard, to crunchy, to chewy, to soft and ended compacted on teeth.
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not participate.
Participants were invited to attend a single tasting session in which the procedures were explained. Participants were asked to complete the Sydney Swallowing Questionnaire (Wallace, Middleton, & Cook, 2000) and then they were given two replicates, each of the three samples. The order of sample presentation was not randomized, as the samples were distinctive and could not be disguised, that order was in all cases: Whole nuts (replicate 1), Meal (replicate 1), Paste (replicate 1), Whole nuts (replicate 2), Meal (replicate 2), Paste (replicate 2).
Results and Discussions
The Sydney Swallowing Questionnaire was designed to gauge levels of swallowing difficulty of dysphagic patients. None of the subjects in this study reported any habitual difficulty in swallowing. Thus we were confident that differences in the swallowing times were likely to be due to the oral processing of the foods being investigated and not a physiological anomaly of individual assessors.
Of course the outcome of TDS is directed to a great extent by the choice of attributes available to the assessors who participate in a study. Unlike this study, when subtle changes in flavor and texture are being gathered, a trained panel is normally used, however we were more interested in gross changes which might be perceived by healthy members of the general population, and therefore we sought a vocabulary which we thought described the distinctive oral sensations that could be understood and related to by untrained healthy assessors.
In order that we provide a simple unambiguous vocabulary, the authors discussed the attributes that they perceived when chewing peanuts, peanut meal and peanut butter between themselves. The attributes of stickiness and graininess as defined by Gills and Resurreccion (2000) were not perceived during normal eating and thus not included in the list. Having said this, adhesive, sticky sensations were identified during eating, these took the form of samples sticking to the palate and tongue or becoming compacted and stuck to the teeth. Overall seven attributes were identified, being: hard, crunchy, chewy, soft, oily/greasy, "compacted on teeth" and "sticks to the palate". To refine this list further, a focus group of students from Oxford Brookes University, agreed to consider the terms in relation to the samples. While the group understood the concept of an "oily/greasy" sensation, they did not perceive it to be dominant at any time during oral processing and we thus removed it from the list.
Had the study focused on subtle flavors or taints then allowing two individuals to identify the vocabulary would have been wholly inappropriate as key nuances might have been missed in creating the list of terms.
However, the textural attributes of interest in this study were neither subtle nor unusual. Thus the terms identified would have been meaningful to all regardless of training or sensory acuity and to this end the terms should allow the reader to identify with the sensations involved. Since our intention was to work with untrained lay assessors, the running a focus group would have introduced exposure and hence an element of training to those individuals. Thus we invited a second group of assessors who had no knowledge of the products, the focus group or its participants to collect the TDS data for this study.
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the mouth. For each sample type, matched t-test showed no difference in the time to the first swallow or the time to clear the samples from the mouth between first and second replicates. This suggests that no "learning" went on from the first to the second replicates. This consistency in response between the two replicates of any one product and their ability to discriminate between samples, suggests that the untrained assessors involved in this study coped with the test protocol. Table 2 shows the overall average times (i.e. both replicates combined) to the first swallow and clearance of the samples from the mouth (along with standard deviations). While no difference exists between the replicate of any one sample, paired t-tests show significant differences (p<0.02) between the different sample types. Unsurprisingly, there is a decreasing progression in time to process the whole nut, the meal and the paste. ). It would be foolish to consider data below the "chance" line, yet for certainty it is better to only consider curves in excess of the 95% probability Published as: Rosenthal, A. and C. Share (2014) . "Temporal Dominance of Sensations of Peanuts and Peanut Products in relation to Hutchings and Lillford's "breakdown path"." Food Quality and Preference 32(C): 311-316.
line, even if this adds to the lag at the start of the mastication.
The vertical axis (dominance rate) is auto-scaled by the TDS software and it is notable that the magnitude of this axis is around 60% for whole peanuts, 70% for peanut meal and 80% for the peanut paste -this suggests less inter-assessor variation in choice of dominant sensation as the peanuts are commiunted both in the food processor (i.e. producing different products) and in the mouth during oral processing. This is substantiated when we look at the detail of the different curves, with the whole peanuts five of the six sensations are dominant to some extent over the period of oral processing (Hard → Crunchy → Chewy → Soft → Compacted on teeth), whereas the peanut meal only exhibits three of the sensations (Chewy → Soft → Compacted on teeth), while the peanut paste elicits just two dominant sensations (soft → sticks to palate). It is not unsurprising that comminuted products should lose their "hardness" and "crunchiness", but what does seem odd is how the three curves proceed as the food passes along the oral trajectory.
It is necessary to distinguish between the forces involved in the oral processing of peanuts in the mouth and through mechanical size reduction undertaken in our laboratory. A rotating cutting blade effectively slices through the peanuts. The sharp blade introduces a notch at the surface of the nut and a crack rapidly propagates through the tissues slicing the particle into two (Dobraszczyk & Vincent, 1999) . Short bursts of chopping result in a meal of varying particle size. While there is presumably some cell damage, the overall meal is perceived to be composed of intact kibbles of nut. Extended chopping results in extensive size reduction and the level of cellular damage is presumably increased, with the liberation of oil and other cell constituents which result in a paste. Most peanut butter mills, compared with our food processor, apply compressive and shear forces to the nuts
